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Presenter Notes
Presentation Notes
Thank you for the introduction.
Dear Ladies and gentlemen, in the following  presentation we will
examine the challenges of using one single file format among different FEA solvers.


Problem Definition

Common model

o Process in sequence

Stamping O Separate processes
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Presentation Notes
We will start with the Problem definition.
We actually have 2 different/typical scenarios.

In the first scenario, our process includes different �sequential analyses (thermal, shrinkage, durability, etc.)
In the second scenario, we have two different types of analysis �but not in sequence, for example, 
an NVH analysis and a crash analysis, where we would like �to use the same model for both. 

---------------------------------------------------------------
What we have here is a typical model that is ready to run for several analyses.
We will investigate two typical scenarios:


Common Model

Full Door Model

o Elements

o Nodes

o Assembly entities
» Rigids
 (Constraints
 (Contacts

o Properties

o Materials
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In both cases, what we need is one model to run through the whole process.
Here are listed some of the main entities that this model must have. 
Of course, this includes many obstacles.
We will see if this approach can be feasible and how we can overcome all challenges.




Convert entities

[} Database *
., Name Number Visible
~ Analysis Parameters
B.C. SET 1
~ FE Structure
GRID 11658
v ELEMENT 10991 10991
RBE2 4 4
> SHELL 10087 10087
v PROPERTY 13
PSHELL 13
v MATERIAL 1
MAT1 1
v FE Auxiliaries
SET 22
TNCLUDE 8
CONTACT 1 1
BCBODY 1 0
v Assembly
CONNECTION 390 390
¥ MB Containers
ANSAPART 14
v ANSA Auxiliaries
WPLANE 3 3
EDGE

E Database

ame
~ Analysis Parameters
CONTROL
v FE Structure

Number  Visible

NODE 11658
» ELEMENT 11182 11182
PLINK 195 195
> SHELL 10987 10987
v CONSTRAINTS 5 5
CNTAC 1 1
RBODY 4 4
~ PROPERTY 17
PART_PLINK 4
PART_SHELL 13
v MATERIAL 2
PAM LINK Material 302 1
PAM SHELL Material 103 1
v FE Auxiliaries
GROUP 22
INCLUDE 8
FUNCTIONS 5
v Assembly
CONNECTION 390 390
~ MB Containers
ANSAPART 14
v ANSA Auxiliaries
WPLANE 3 3
EDGE

[ Database X
“ Number Visible =2,
v FE Structure
NODE 11658
ELEMENT 10967 10987
v ELEMENT_SHELL 10987 10087
QUAD 10331 10331
TRIA 656 656
CONSTRAINED 4 4
CONSTRAINED_NODAL_RIGID_BODY 4 4
v PROPERTY 13
SECTION_SHELL 13
v MATERTAL 1
MAT1 MAT_ELASTIC 1
v FE Awxiliaries
SET 2
NCLUDE 8
CONTACT 1 1
v DEFINE 5
DEFINE_CURVE 5
v Assembly
CONNECTION 390 390
¥ MB Containers
ANSAPART 14
v ANSA Auxiliaries
WPLANE 3 3
EDGE

Entities

o Common
« Nodes
« Elements

o All formats
» RBE2

o Solver specific
 PLINK
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When working with one common model,
the problem is that when switching from one solver to the other, 
the entities are interpreted in a different way
In this list, we see this problem:
In NASTRAN, we have the  RBE2 entities.
Switching to LS-DYNA, the same entities are used as 
Constrained NODAL RIGID BODY, while in PAM-CRASH 
are used as RBODYs. 
A very often used entity for connecting parts in PAMCRASH
is the PLINK. But no other solver supports a similar entity.
How can we achieve ‘interoperability’?


Support entities

« VMAP_RBE_<type>
0<X0, YO, Z0>

01200

0100238 — 110956
OR

0[10,11,12..]

#{position}
#{property id}
#{connectivity}

#{node ids}

Common Entities
o VMAP_RBE

o Solver translation
RBE2/RBE3 in
NASTRAN
MTOCO/OTMCO in
PAM
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Let us examine the first scenario, where the entities
are supported by all solver definitions. 
To keep this information available for all needed solvers, 
we need to store this information in the VMAP file. 
For example, we could define a Keyword-name 
With the required metadata, like position, connectivity, etc. 
Then each solver will know how to interpret this input. 


Support entities

RBE2 / MTOCO

Common Entities
o VMAP_RBE

o Solver translation
* RBE2 in NASTRAN
« MTOCO in PAM
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Here is a typical example.
A NASRAN RBE2 is interpreted as MTOCO in PAM CRASH


Support entities

Missing Entities
o VMAP entity

o Neutral entity

e ——
EEET—
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The case is more complex when trying to support entities �which are not supported by all solvers.
A classic entity for connecting parts in PAMCRASH is the PLINK.
where no other solver supports a similar entity.
How can we achieve ‘interoperability’?


Support entities

* VMAP_CNCT
o <XO, YO, 20>
o 100238 - 110956
o 1200
o NASTRAN
o CWELD
o PAMCRASH
o PLINK

#{position}
#{connectivity}
#{property id}
#{solver}
#{FE-entity}
#{solver}
#{FE-entity}

VMAP entity format
o VMAP_CNCT

* minimum required

information
» Connectivity
» Position
» Property
> Solver entity

» Solver must
‘translate’ the entity
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To keep this information available for all needed solvers, 
we need to write it in the VMAP file.
We have two possible scenarios for this. 
In the first scenario, we support a new VMAP keyword �with a specific syntax. For example, we define �a Keyword-name with the required metadata, 
like position, connectivity, etc. �One extra required information 
is the entity that each solver will use. 
This way, the solver will know how to interpret this input 
information and how to translate it. 



Support entities

Define a neutral entity
o Generic CNCT

« Neutral format

* Information
Connectivity
Position
Property
Solver Entity

|t::.7x.rr.l version="1.0" encoding="UTF-8"7>

<xml connection file xmlns:xsi="http://www.w3.0rg/2000/10/¥MlLSchema-inst:
<wversion> 1.0.0 </version>

YV VY

<:connection_gro'.1p:>
<ide» 1 </id>

= <connected to> ) S I h
o ere o/paae olver creates the
<pid> 1512 </pid> 1
- </connected to> needed entlty
E <connection list>
= <connection Od>
<id> 100004 </id>
<typergpetweld</type>
<loc> -2917.23 -747.52 881.929% </loc>
<info>» dia 5. </info>
<info> user_ attribute Connectivity Inspection/Approval Needs Chec
- <f/connection_ 0d>
&3] <connection 0Od>
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The second scenario is to keep the information �in a neutral format (entity or file).
We will store all the needed information there.
In this case, the solver must generate the entity.


Convert Materials

m MATT MATTT MAT4 MATTA MATS MATTS MATS1 MATFTG MATF1 MATEP MATVP MATF MATVE MATIF [MAT1]

>

Name [Matarial Staall

1[I ] 5] [

[B] PAM SHELL Material 101 [PAM SHELL Material 101] X
Name |Material Steel I:‘ o E‘.ﬁ =
Main Misc
: MA] IDMAT MATYP r NINT ISHG ISTRAT IFROZ
o o o ,
AVPL AVP2 AVP3 AVP4 AVPS AVPS QuMm TDN IDMFD
M E MATT MAT_ELASTIC [MAT1 MAT_ELASTIC] X
M
Name Material Steel . 15| e B
M E
m| (21000 Main Misc
M
MID RO E PR DA DB K
1041 7.859E-6 210. 0.3 0 0 0
" *MAT_ADD_EROSION
M
M
okl | oK
oK Cancel

Material Cards
o Different models

o Different definitions
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Similar problems appear with the material definition.
There are several definitions among the different solvers.
It is hard to use one single format, to keep all needed material descriptions.


Convert Materials — Material DB

[E] material Database *

clsl@lz (o, -] [ I8
I Mame __type__ M| EEN| LI

. 1 MAT1_LIC MAT1 MAT_ELASTIC

B 2 2dhesive-Glass MAT1 MAT_ELASTIC

. 3 3MAT1_1.3.1 MAT1 MAT_ELASTIC

. 4 485032475 MAT1 MAT_ELASTIC

D 5 Stire_rubber.1 MAT1 MAT_ELASTIC

D & Galum_30ksi MAT3 MAT_PLASTIC_KINEMATIC

. 7 7battery_plast MAT3 MAT_PLASTIC_KINEMATIC

B & 8genl_plastic MAT3 MAT_PLASTIC_KINEMATIC

. 9 9plastic-30ksi MAT3 MAT_PLASTIC_KINEMATIC

. 10 10col_brkt_nylon MAT3 MAT_PLASTIC_KINEMATIC

B 11 11fuel_tank_strp MAT3 MAT_PLASTIC_KINEMATIC

l:‘ 12 12fuel_tank MAT3 MAT_PLASTIC_KINEMATIC

D 13 13-DB145ypeBCP3772 MAT3 MAT_PLASTIC_KINEMATIC

D 14 14-DB337ype MAT3 MAT_PLASTIC_KINEMATIC

. 15 15tire_stiblt.1 MAT3 MAT_PLASTIC_KINEMATIC

. 16 16105034544 MAT3 MAT_PLASTIC_KINEMATIC

. 17 17fuel_tank_null MATS MAT_NULL

. 18 18ull_material.1 MATS MAT_NULL

. 19 19rigid_steel MAT20 MAT_RIGID v

P[] 20 20fuelfiller-tip

MAT20 MAT_RIGID

| MATERIAL

total 111 | selected 0

Material Database

o Model definition
by Id or name

o Solver updates
material information
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One solution could be to keep generic material information 
(like ID and name) in the VMAP file.
The solver will then update the model according 
to pre-defined Material DBs.


Working in ANSA

22/DM_FOR_TRAINING/, Current Part: OTHER ELMNTs B

Database  Includes

Sets

w MName

[®] ~ FE Structure

O NODE

COORD

~ ELEMENT
SHELL
SOLID
TRUSS

CONSTRAINT

PROPERTY

MATERIAL

[ v FE Awiliaries

DEPENDENCY
NMAP

~ Assembly
CONNECTION

ANSAPART
O WPLANE
EDGE
SOLIDFACET

[J v AnsA Auxiliaries

Number  Visible

77102
1
66101
63876
2224

266

66101
63876
2224

16

Interoperability

o Model set-up for any
solver

o Interoperability
among different solvers

www.beta-cae.com B


Presenter Notes
Presentation Notes
But how can a pre-processor help us identify �and address all the previously mentioned challenges?
The benefit of working in ANSA is that it cooperates 
with all solvers. Entities used in s a specific solver are 
automatically translated to the corresponding entities of the desired solver.


Working in ANSA

- ‘ Convert entities

Apply to | Selected

o Hard-coded

MTOINT_B/_
MTOINT_FR/_

B o Soft-coded

OTMCO_/_ RBODY/MTOCO

RBODY/MTOCO Rigid on nodes

SPRGBM/_
SPRING/_

Pid : | Auto

Part: | Auto
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If the desired solver does not support a specific entity, 
or do we need a different definition for it, 
several functionalities are available (hard-coded or script-driven) 
to define the desired entities. 


Working in ANSA

Connectivity Check GraphView

X
B
€ Back Connections © Rerun
SIS
[s] v
Type Message Code Entity ju} Description <

Error E3875 SpotweldPoint_Type 100087 Connection failed to project on p
Error E3875 SpotweldPoint_Type 100107 Connection failed to project on pi
Error E3875 SpotweldPoint_Type 100109 Connection failed to project on pi

Hl < > 1
\ total 3 | selected 0
MName s | [Connections are checked with regard to

Check number of parts < 2
Check projections success
Check maximum distance
Check minimum distance
Check projections proximity

Check total thickness

Check double connections

Check spider positioning

Check intersecting parts

Check connections outside flange
Check partial cnctn line realization
Check sufficient nodes near connection

feature angle, proximities, etc

Python Example

import ansa

obj = ansa.base.checks general. Cornectians()
obj.exeaite()

examples of setting options

\ components: 9, connector groups: 3

total 12 | selected 0

Connection Entities

o All connectivity
formats

o Integrity checks
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Especially for the assembly of the model, all known used formats 
are supported either hard-coded or, in rare cases, via scripts.
User-friendly graphs and several advanced checks are available �to help us check the model’s integrity.


Working in ANSA

3] Materials X
EIEIEE S
o) ]
M| Id  Name E —type__ [R] Material Database X
Y |:| 100 FR_100-Elastic plastic ~ 230000. 7850. PAM SHELL Material 102 <
Y |:| 200 MD-200-Elastic plastic ~ 240000. 7850. PAM SHELL Material 102 c Qs @A [}
Y . 300 RR_300-Elastic plastic ~ 180000. 7850. PAM SHELL Material 102 o v‘
n e IE Name E r NaAIEEIE
[MATERIAL total 31 7 100 FR_100-Blastic plastic mat102 210. 7.8566
. 200 MD-200-Elastic plastic mat102 210, 7.85E-6
D 300 RR_300-Elastic plastic mat102 210. 7.85E-6
Read DB || Save DB | Auxliaries~ EComr to Listvi Set Default |Unset Default| Clear DB
1| Matereality Update by IDs |
L RLATERTA. Update by NAMES | total 3 | selected 0|
e g B 00
clle @[>
) ]
Id Name E r _type__ £

< || 100 FR_100-Elastic plastic mat102

210. 7.B5E-6 PAM SHELL Material 1025

4

2 [ 200 MD-200-Elastic plastic mat102
o D 300 RR_300-Elastic plastic mat102

210. 7.85E-6 PAM SHELL Material 102
210. 7.85E-6 PAM SHELL Material 102

| MATERIAL

total 3 | selected 0

Material Update

o Solver updates
material information
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Material DBs can be read and used 
in the current model. This way, we can have the full-model 
in the pre-processor and work on it with the correct metadata.



VMAP format in ANSA

ANSA for VMAP
e o Start with:
ronars = VMAP file
e = Solver format

ANSYS

PERMAS
OFTISTRUCT

EYESP A

@ 0 o V\./o.rl.< in any solver
AN s A e (é’ VAP definition

MOLDEX3D O OUtert VMAP fOI’mat

SESTRA

PRE PROCESSOR

CFD++
FLUENT
FLUENT-2D
OPENFOAM
STAR
UH3D
SC/TETRA
TAITHERM
THESEUS
TAU

CGNS
CGNS-2D

S ESRIEE R R A4 2

Y™

+f
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Closing the presentation, we will summarize the benefits of working in ANSA:
The user can start working either on an existing VMAP file
or on any solver file. While in ANSA, he can switch to any solver and set up the model.  
And at the end, write out the model in VMAP format.




Suggestion for VMAP extension: CONDITIONS group
-> Boundary Conditions + Loads

VMAP

—t FIXATION

— GEOMETRY
— CONNECTION

— CONDITIONS ——
— FORCE

— VARIABLES “VMAP-enabled multi-disciplinary
_— TOROLIE collaboration on jet engine design”

Presentation:
VMAP-enabled multi-disciplinary collaboration on jet engine design”
Thursday 15 Feb 08:05

—

——  TEMPERATURE

—— HEATCONVECTION
I
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Before closing my presentation, I would like �to remind you the presentations that are relative�to the common model concept.�
In the first talk tomorrow morning, we will hear about a suggestion �to include numerical boundary conditions and thermo-mechanical loads �in VMAP. By introduction of a new top-level group called ‘CONDITIONS’, �standard restrictions such as Neumann boundary conditions, force loads, �pressure loads, heat convection, etc. �can be applied to the parts defined in the ‘GEOMETRY’ group. �This approach begins with the most basic cases that can be understood by every solver.


oM SMILE

UNIFIED SIMULATION MODELLING

LANGUAGE

Mesh B

Mesh A

independent

e Solver
Presentat

j

ion

ion Workflows in the Automotive Industry”

d Simulat

Thursday 15 Feb 09

1ze

,Standard

20

{J
{7

1855000
L

e Supports democratization of simulation

e Support multiple discretizations

o,
0032/

ATION SO

BETA

SiM
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Then, the Smile concept will be introduced,�a concept to create neutral meshes for different solvers�and using specific automations create the needed solver files
The presentation will be held tomorrow at 9:20.


B
BETA

SIMULATION SOLUTIONS

Stay connected
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Thank you for your attention
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